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It is most respectfully showeth that:

r. I Vinod Kumar Dhaundiyal, aged about 51, working as Administrator, Central Ground

Water Authority, Govt. of India, Ministry of Jal Shakti, Water Resources, River

Dcvclopment and Ganga I{ejuvenation, having offtce at l8/ll Jam Nagar Ilousc, New

Delhi 110011, do hcreby solemnly affirm and state on oath as undcr on behall ol

Rcspondent No. 5 (CGWA) hcreinafter referred to as Answering Respondent.

2. 'l hat I am in my aforementioned offrcial capacity, well convcrsant with the facts and

circumstances of the prescnt case on the basis of the documents and records availablc in

the departmcnt. As such, I am competent and authorized to swear this countcr affidavit on

bchalf of answering respondent.

3. 1'ha1, I have pcrused thc contents of the abovc captioncd Original Application and I am

duly authorized to dcposc by way olthe prcscnt affidavit.

IililI.t Sl tt\{tssto\

4. 'l hat thc IIon'ble 'I'ribunal rcgistered this original application suo-molo on the basis ol'

thc ncws itcm titlcd "Arsenic in Food: Should you wash ricc bclbrc cooking it" appcaling

in 'l imcs No',v dalcd 31 .03.2024.

5. 'l-hat in thc Original Application scrious issuc relating to prcscncc ofarscnic in ricc which

can bc poisonous lbr human body was raised.

6. 'l hat thc Ilon'blc 'fribunal vide para no 5 of ordcr datod 14.08.2025 implcadcd Ccntral

(iround Walcr Authority (CGWA) as an additional rcspontlcnl in the matter. Para 5 olthc

ordcr is rcproduccd hcrcunder :

I}EI.'ORE NATIONAL GRIIEN TRIBUNAL PRINCIPAL BENCH, NEW DE,LHI

Original Application No. 53tl/2024

Ncws itcm titlcd "Arscnic in Food: Should you wash rice bcforc cooking it" appearing in
'I'imes Now dated 31.03,2024
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"5. tt has been poinletl oul thot Cenlral Grttund Waler '4uthority (('Glll) i'; rhc

compelcnt attthority u'hich can ensure n'rcosures lo pretenl high contents ol

arsenic rice in the a/fecled areas. Ilence, v'e impleod the CGWA us respondenl

no.5 thrtnrgh ils chairmon"

l. 'lhal it is submittcd that contamination of ground water by Arsenic in the counlry' is in

gcncral, gcogcnic in naturc. Arscnic in ground watcr is naturally occurring from thc

breakdown of rocks and soils or weathering and deposition of atmosphcric particlcs'

Arscnic occurrence in nalural watcr is affected by thc typc of rocks, climatic conditions,

subsurfaccgeochemicalconditions,naturcofhydrogeologicalstrataandtimcofconlacl

bctwccn rock and thc circulating ground watcr'

8.'fhatCGWBhasidcntificdscientificallyprovenmitigationandrcmedialmcasurcslor

arscnic contamination, including identification of alternatc safc aquifcrs, restriction on

useofcontaminatedsources,btendingofarsenic-freewatel'conjunctiveuseofsurface

and groundwater, artificial recharge, and adoption of standard arscnic rcmoval

tcchnologies wherevcr altemate sources are not availablc'

9. 'fhat bascd on extensivc hydrogeological studies' CGWB has dcvcloped innovativc wcll

construction and ccment sealing techniques to tap arsenic-safe decper aquilers whilc

prcventing intcr-mixing with contaminatcd shallow aquifcrs'

10.'l'hat CGWB has becn continuously undertaking groundwatcr cxploration' monitoring and

asscssmcnt of groundwaler quality across the country and shares groundwater quality

data with lhe concemcd Statc Govcrnmcnts for taking appropriatc rcmcdial mcasurcs'

I i.'lhat it is submittcd that so far, 522 exploratory wells tapping arscnic safe aquifcrs havc

becn constructcd under NAQUIM programme including 40 in Bihar' 188 in West Ilcngal

arld2g4inUttarPradcshwiththistcchnique'.I.heinnovativecementscalingtechniqucof

CGWBhasbeensharedwiththestaleagenciestoutilizetoconstructarsenicfrccwclls.

12.'[hat accordingly, CGWA has prepared the prescnt status report on thc issue of thc

Arsenic Contamination in Ground Walcr and thc works done by CGWB by taking

remedial as well as prevcntive measures to mitigate the samc' 'I'hc Status report has bcen

annexed as Anncxure- l '
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I3.'l'hat thc prescnt rcply and status report may kindly be takon on record and into

consideration and thc llon'ble 'l'ribunal may pass appropriate ordcr(s), direction(s) as

dccmcd fit and propcr undcr thc facts and circumstanccs oflhe prcscnl casc'
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alfidavir is true and corrccl to the best of my knowledge and bclicf, nothing matcrial has

bccn conccalcd thcrc liom.
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Anncxurc-l

Status of Arsenic Contamination in Groundwatcr and Mitigation Mcasures Including

llcmcdial Actions and CGWI] Initiativcs for Construction of Arscnic Free Wclls

Mitigation of Arsenic Contamination in Ground Watcr

I I ntroduction

'l hc contamination ol ground water by Arsenic in thc country are in general gcogcnic in naturc.

Arscnic in ground water are naturally occurring from the breakdown of rocks and soils or

weathcring and deposition of atmospheric particles. Arscnic occurrcnce in natural watcr is

alfcctcd by the typc of rocks, climatic conditions, nature of hydrogcological strata, underground

hydro chcmical condition and time of conlact between rock and thc circulating ground watcr'

Arsenic is widely distributed in all geological materials at varying concentrations. On the basis

of the arsenic geochemistry, the probable mechanisms of arsenic mobilization in groundwatcr is

attributed to

(i) I)issolution of As-rich iron oxyhydroxidcs (FcOOIl) duc to onsct ol rcducing

conditions ir.r the subsurl'ace

(ii) Mobilization ol As duc to thc oxidation o1'As-bcaring pyritc mincrals.

(iii) I{clcasc of As sorbcd to aquil'cr minerals by compctilivc cxchange with

phosphate (I l2PO-) ions

Out ol thc abovc thrcc, thc lirst mechanism involving dissolution of licOOll undcr rcducing

conditions is considcrcd to bc the most probable rcason lbr cxcessivc As acoumulation in

groundr,'atcr in largc alluvial aquilcrs

'l'he Arsonic contamination in Ganga-Bhagirathi alluvial tract covoring parts of lJttar

I,radcsh. Bihar and Wcst-Bcngal arc mostly confincd to shallow aquifers. 'lhc exccss arscnic

rnay causc sulficicnt damagc to human health likc rcspiratory dislrcss and cardiac discascs.

Anacmia and lcucopcnia arc othcr common cfl'ccts ol arscnic poisoning. 'l'hc maxitnum

pcrnrissiblc linrit of Arscnic lbr drinking purposc is 0.01 ntg/I. (or l0 ppb) as por lllS (llurcau ol

Indian Standards) I)rinking Watcr Standards (lS 10500:201 2). 'l ho llIS pcrmissiblc limit of

Arscnic was rcvised liom 0.05 mg/L (50 ppb) to 0.01 nrg/L (10 ppb) in the ycar 2015.

@
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2. Mitigation of Major Contamination

'l'he foIlowing Points
contamination:

are important while considering thc mitigation ol ground watcr

. Arsenic contamination are mostly geogenic in nature and less commonly duc to

anthropogenic causes involving human activities such as uses ol fcrtilizers and pesticidcs

and duc to industrial Pollution.

. In case of anthropogenic contamination, mitigation may be done through by adopting

proper preventive measure.

. Gcogenic contamination can not be undone as the contamination is in the aquifcr which is

the source of the ground water. However, it can be diluted through measurcs such as

artificial rechargc of aquifer. conjunctive use of surlace and ground water will also play

an important role in ground water contaminated areas'

. when ground water sources are used for drinking and domcstic purposes, it's always

advisabletofindalternatcsafesourccsforsupplyinthcgroundwatercontaminatedarca.
,IhetevelofArsenicindrinkingwatercanbereducedbyblendingwithArseniclrcc

water.

. Identified contaminatcd sources or ground water utilization sources such as dug wclls'

borewells,tubcwellsaretobemarkedandtheirutilizationistobeprohibitedandpublic

should be made aware about these prohibited sources'

. There are standard scientifically proven techniques to remove thc Arsenic from drinking

water, which should only be used in case of no altemate source for ground water supply

available.

2.1 Rcmcdial Mcasurcs for Arscnic

(a) Precipitation proccsses: Adsorption, co-precipitation with hydrolysing metals such as Al3'

and Iie3* is the most common treatment technique for removing arscnic from watcr'

Scdimcntation followcd by rapid sand filtration or direct filtration or microfiltration is uscd to

removc the precipitate.'fo improve efhciency of this method, a prior oxidation of As (lll) 1o As

(V) is advisable. llypochloritc and permanganate are commonly used for the oxidation'
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(b) Adsorptive proccsscs- Adsorption on 1o activated alumina, activatcd carbon and iron/

manganesc oxide based or coated filter media. Adsorptive processes involve thc passage of water

through a contact bed where arsenic is removed by surface chcmical reactions. The activated

alumina-based sorptive media are being used in India. Granular lerric hydroxide is a highly

cffcctive adsorbent uscd for the adsorptive removal of arsenate, arsenite, lrom natural water.

(c) Ion-exchangc processes-This is similar to that ofactivated alumina, however, in this method

the medium is synthetic resin of rclatively well-defined ion exchangc capacity. In thesc

processes, ions held elcctrostatically on the surface of a solid phase are exchangcd for ions of

similar charge dissolvcd in watcr. Usually, a synthetic anion exchange resin is used as a solid.

Ion cxchange removes only negatively charged As (V) species.

(d) Membrane processcs- This includes nano-filtration, ultrafiltration, reverse osmosis and

elcctrodialysis in which synthetic membranes are used for removal of many contaminants

including arsenic.'lhey removc arsenic through filtration, elcctric rcpulsion, and adsorption of

arscnic-bcaring compounds.

-1. Work Donc by CGWII towards Mitigation of Arscnic Contamination

Various steps have been taken by the Cenlral Govemmcnt for facilitating ground water quality

improvcmcnt/ remediation of contamination in the country, as givcn below:

I . Ccntral Ground Water Board is doing ground water cxploration in thc country sincc its

establishment and has constructed largc numbcr ol borewells and tubcwclls in all statcs,

irrespective ol the hydrogeological conditions. l'hc water samples from cach ol thcsc

wclls undcrgo chcmical analysis and successlul wclls lrcc liom any contaminants wcre

handcd ovcr to statc ground water departments for thcir usc lbr community drinking

watcr supply.

2. l)ata on ground walcr quality availablc with CGWII along with information on ground

watcr contamination arc shared with conccrned S1a1c (iovcrnments {br taking ncccssary

rcmedial measures.
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3. Awareness generation programs/ workshop on various aspects of ground water including

prcventinggroundwaterpollutionandsafeuseofcontaminatedwaterarebcing

conducted bY CGWB PeriodicallY'

4.I]asedonthefindingsofthestudiesandexperienceofgroundwatercxploration,CGWI}

hasdevelopedcertainmethodsforconstructingfluorideandarsenicfreewcllsby

cmploying suitable designing of wells and cement sealing techniques' Such techniqucs of

construction of contaminant free bore wells/ tube wells are shared with the state ground

watcr departmcnts to usc thcm in similar terrains'

5. IJnder thc National Aquifer Mapping Programme (NAQlllM) of CGWI)' spccial

attentionisbeinggiventotheaspectofgroundwaterqualityincludingcontaminationby

toxic substances such as Arsenic in ground water'

6. CGWB in collaboration with NIH, Roorkee prepared a vision document on "Mitigation

andRemedyofGroundwaterArsenicMenaceinlndia,,inJune20l0whichisavailablc

lor online access at:

https://cgwb.gov.irr/cgwbpnm/public/uploads/documents/17050521771636797339fiille.pdf

Dcpartment of Watcr Resources, River Development and Ganga Rejuvenation' Ministry of Jal

shaktihasissuedguidelinesforcontrolandrcgulationofgroundwaterextractionwithpan.India

applicability notificd on 24 September 2020. 'fhe guidelines includc clauses on'Mcasurcs to bc

adopted to ensure prevention from pollution in the piant premises of polluting

industries/projects'.ltispointedoutthatgoundwaterinandaroundpollutingindustrieslikc
'fanncry, Slaughter llouses, Dye, Chemical, Coal-washery' other hazardous units' etc' and is

generallyobservedtobepolluted.Inordertopreventfurtherdeteriorationofgroundwatcr

qualityinsuchplaces,itisessentialtotakenecessarymeasuresforwellheadplotection'suchas

'l.ubc well/ bore well to be constructed at the place which is hygienically maintaincd, RCC

(Rcinforccd Concrete Cement) grouting around tubewell' no recharge mcasures within the plant

prcmiscs c1c.

2.3.1 Well Construction for Tapping Arscnic safc Alternatc Aquifcr

'l'his tcchniquc advocatcs lapping of safe altemate aquifers right within thc affcctcd arcas' In

India,gencrally,thevastAsalfectcdareasintheGangeticPlainscoveringBiharandUttar
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Pradesh as well as Dcltaic Plains in West Bengal are marked by multi aquifer systems. All thc

arsenic affected districts in UP and in Bihar are aligned along the linear track ofthe rivcr Ganga,

so is thc position in West Bengal where it is along the eastcrn sidc of river Bhagirathi. 'fhe

scdimcntary scquence is made up Quaternary deposils, where the aquifers made up of

unconsolidated sands which are sepalated by clay/sandy clay, making the deepcr aquifer/aquifers

scmi-confincd 1o conhncd. 'l'he contamination is confined to the uppcr slice of the sediments,

within thc depth of 80 m and affecting the shallow aquifer systcm. At placcs, like Maldah district

of Wcst Bengal, single aquifer exists till the bed rock encountercd at 70-120 m bgl'

It has been observed that shallow aquifers arc having more arsenic contaminations in

comparison to the deep aquifers. 'l'herefore, deep wells were constructed to tap dcepcr zones of

arscnic free ground water. In the multi aquifer system the cement sealing technique was adoptcd

to prevent the mixing ol arsenic contaminated watcr with arsenic free ground watcr. The design

ofconstruction of Arsenic free Tube well with cement scaling technology is shown at Fig.l

Fig.l: Tube-well design of a deep tubc tapping arscnic safe dcepcr aquifcr (thc wcll on

the left shows a properly designed tubc well tapping decper aquifer while the one on thc

right shows an improperly designed well).
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So far, 522 exploratory wells tapping arsenic salc aquifcrs havc bcen constructcd undcr

NAQIJIM prograrnme including 40 in Bihar, 188 in west Bengal and 294 in Uttar Pradesh with

this lcchniquc. The innovative cement scaling technique of GGWB has been shared with thc statc

agcncies to construct arsenic frce wells
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